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Introduction

Contanimation usually exists as oompounds of the various fission products
vhich may eithor adhere to the surface of the contaminated material or dbes
absorbed into tho material if it is porous. Decontamimation involves the
removal of these compounds by dissolution or by mechaniocal methods.

Since the coamposition of the conteminating material may very and is not
usually known, it is impossible to set forth ironclad rules governing the
best methods and reagents to be used in decontemination. This discussion
iz, therefors, offered only as guide, based on exporiences in this parti-
cular process.
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Decontamination, at its best, is a time comsuming and expensive
jobe Every possible effort should be made to prevent its need. One of the
most practical mcthods found to do this is to cover exposed arcas and equip~
pent with heavy absorbent paper which can be throvm awmy when it becomes

conbaninated.

The mothods and reagents used in decontamination vary with the size,
iccation, and material of comstruction of the affected parts. Smell objects
which are not damaged by long contact with liquids are usually deconteminated
easily by immersing tham im an appropriate reagent. This method is by fer
the ocasiest and the safest from the standpoint of personncl exposure.

The greatest prcblems occur in the decontanination of the building,
oquipment that is too bulky to handle in the mamner deseribed in the pre-
ceding paragraph, and the inside of the cells where most of the work nust be
done by remote controls

Building and Lerzs Equipment

Some of the decontamination agents most commonly used are nitric
acid, hydrochloriec acid, a solution of ammonium silicofluoride in weak nitrie
' acid, citric acid, sodium citrate, & solutiorn of sodium carbomate, water,
stea,; and SOEPD.

The strong acids and the ammoniun silicofluoride sclutions are
usually most effective on non-porous surfaces. These reagents, howaver,
muet bo used with diseretion since they may attack the surface of ths
material bein: cleaned to such an exbtent as to decreasz its usefulness. On
the other hand, the removal of a thin layer from the surfaoco may prove to be
desirable when the value of the maberinl would not be affected and the con-
tamination is found tc be extremecly difficult to remove. Hetal surfaces
which mey be covered with a £ilm of ¢il can be very effectively decontaminated
by swabbing with a cloth soaked ir acetone followed by a rinse in hydrochlorie

acids

-

Porous materials such as concrete or wood arc oxtrenely difficult
o decontaminate sincs solutions vhich are applied are usually absorbed, along
with somo of the contemirnation, intc ths meterial. All building meterial of
this type should be painted vhon nav, preferably with acid proof peint, to
reeilitate decontanmination when need arises. The use of strong acids on conw
erote should be discouraged. Although the bulk of the contanination may be
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removed by ons treatment of strong acid, the surface is roughened %o such an
extent that some portion of the contamination invariably peretrates deeply
into the concrste. Further decontamination can then only be accomplished by
removing the contaminated surface with an air harmer. The weak resagents, such
ag soap and soda ash, are by far the most satisfachory in the lonz run even
through tho initial removal of the contamipaticn may appesr neglizible in come
parison to that of strong acidss

Steam has been proved to be oue of the most efficient of all dscon-
taminating agzents in a great many cases. Itz value cammot be oversmphesized
in deccntaminating closcd vesscls and pipc lines whers it is difficult to
bring all of the contsminmated surfaces and crevices in contact with other
rengents. This operation usually contaminates the air so that it must be
carried out oa the outside of the building or in a place ventilated in such a
manner a& $o prevent the contamination of g&ir in the operatiaj arege

Coll Decontamination

The insicde dimsnsions of the two main cells in this building, Cells
PA% and PBY, are 107 x 207 x 257 and 10! x 15" x 15° respectively. The wallis
are of concrste covered with TUcilom paint to prevent abserption of activitys
Tre Ploors snd sumps are covered with sheet lsad.

£sll A conbains siz sbainless steel process tenks renging in capa-
oity from 115 to 330 gallons. Taree of these vessols stand om concrete pade
on the cell floor and the other three are susponded on black iron beans which
are covered with Ueilon paint to prevent corrosicm during cell decontamination.
There arc two off~gas lines and two scrubbers in this coll. These off~ges lines
keep 21l vesccls in both cells under vacuum gt nll times to provent radicactive
gases from cscaping into the building atmosphers.

Cell B ooniains 14 vessels. Five of these are the main siainless .
steel process vessels which vary in capacity from 44 to 80 liters. Tho other
nine vesscla inciude three 2.7 iiters etninisss steel stationary pipeties, gryie]

3 1iters movable pipettes, one 5 liter Hastelloy “C" transfer vessel, “wo 6.5
1iver stainless steel transfer vessels and ome 2.8 liter Iastelloy € gampling
vessole All equipnment im this cell is mouated cm painted black irom boamse

P¢ bring down the radiation levels to a point low cnough to pornit
safe entronce to & cell, 1% is necossary to decontaminate practisally svery
surface in the colls Tris includes the insids and cutside of the vessels,
the off=pas lines, transicr linss, walls, beans, and fioor. The lemgth of
time ond manpower regquired to complete The decorntamination of a cell varies
ith the amownt and nature of the work required in the seils In the pasb,




jea
jt

BonT«205 : : g@__g
wiyom

one to three weoks of continuous decontamination with three men to o shift
was adequate to pive a working time varyling from 50 seconds to several hours
depending on the location in ths cell. Yiorking timesare based on an ©Xe
posurs of 50 mr per day for cell jobs because of the existence of so many
"hoams™ of activity hisher than gemeral background.

Vessel end Transfer Line Decontamination L

The insides of all vessels, tramsfer lines, and fumnels are first
rinsed with water several times to remove the bulk of the loose contaminetion.
These rinsos are then followed by several cycles of nitric moid which are in
turn followed by cycles of soda ash solution.

The nitric scid cycle consists of adding the nitric to ons of the
vessels, boiling {by heating with jacket stecam) for approximately 30 minutes,
cooling to jetting temperature, jetting a small portion through esch of. the
transfer lines leading out of the vessel, and jetiing it to another vessel
where the process is repeabod. Then the eycle is completed through every
vessel, the acid is stored in ths neutralizing tank.

Tha soda ash solution cycles are handled ln the same mannsr and
the waste solubion is jetted into the aitric acids This neutralizes the
acid so thet the combinod waste can then be transferred to the tank fame.

The strength of the acid used varies fyon 5% to 60%. o general
optimum strength has been dotormined. Strong nitric is pot usually used in
the doscnisminaticn of tho large tanks in Cell &, since the large capacitics
would reguirc handling of extremely large quantitios of the strong acid. The
soda ash is used in a 15% solution.

The eyclss of 5% ammonium silicofluorids plus 10% mitric acid which
follicw the sods ash cyocles are carried out in similar manner but tho solution
iz not hsated at any time. This is to prevend exeesgive corrosion of the
vessels by tho selution. Instead of heating, the solution is agitated by
mechanical sgitaters or air spargers for 5 howr pericds. Thsse cycles are
again followed by soda ash as proviously described, thewaste is neuiralized
and disposed of.

4 sotal of 10 to 15 cycles of anitric acid and somoniun silicom
fluoride is usually sufficient o remove practically all contemination fron
the cxpesed surfaces on the interiocr of vessels. Thege treatments, howevsr,
do no% thoroughly remove the contaninstion lodged in the crevices end flanges
on the tops of tho vessels so that other nethods must bo employod. The mosd
effective method found thus far has been thorough steaming of the vessels.
This procedurc is described tolows
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Decontenination of liovable Pipettes

The comtamination in these vessels is removed by repeated washings.
usinz nitric acid and 5% nitric plus 10% ammonium silicofluoride. The
pipette is filled to epproximately two-thirds capacity and with the vacuum
on, the solution is sparged for 15 minute periods. A total of 10 to 15
washes is usually sufficicnt to romove most of the contamination.

Steaming of these pipettos has been found impracticael because the
two openings to these vessels are very small and the snall amount of steam
sent to the pipettcs is condenscd in the lines before it gots to the plpettes
and drains out of the vessel without filling it.

Decontamiration of Stationary Pipettes

These pipattes can be completely decomaninated by steam. The
ateanm ig introduced into the pipette through the pressurs-vacuun linc at the
control pancl board. This process is continued for about 186 hours.

Hosing and Steaming of Cells

Thile the decontanination of the vessels is in progress, frequent
readings of the radiation at the cell entrance are taken. As soon as the
rediation level at the enbrance permits several seconds working time, a fire
hoss is sct up on an irom stand and all the equipment and walls of the cslil
are thoroughly hosed dowm to e point where further hosing fails to appreciably
bring down the radiation level. This usually takes onc day and the radiation
at the cell eatrance when the hosing is completed is usually low enouch bo
permit several minutes working time at that pointe

Although stecaming of the cell can remove contamination wheze almost
every othor method may fail, it should be carried out only afbsr the bulic of
conzaminasion is removed by methods previously dsscribed. Faiiure to do this
may result in high building air conteminatiocu. :

Before turning on the steam, all the walls end equipment are wetied
with s hose and a heavy layer of soda ash is throvm over all the eguipment,
beams, floor, snd walls with a sandblagter. Tho cell ventilation and vessel
eff-gas lines are turned off. With the vessels empty, all steam jebs in the
+011 arc turned om. The stean escapes through the tops of the tanks and con~
densos on all surfaces in the call, dissolves the goda ash and bathes 21l thesc
surfoces with a hot soda ash solution. To deconteminate the off-gas iine ard
serubber, steam is introduced intc the scrubler throurt the solution addition
lino at the control board. The steaming is comtinued for 3 or 4 hours efter
which the ecolil is thoroughly hosed down. :

Lri

his process is repeated, using scda ash or citric acid wmitil 1%

)
s

. i
becomes insifoctive.
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 Thon the radimtion levela in the cell permit entrance far inside
the ¢ell, steem lines are iaserted into the open sampling vessel and open
fimnels and steem is blown into these for several hours wmtil its effective-
ness is negligible.

Acld Sbraz

In generel, the methods described above are sufficient to decontamiw
mbe the cells to levels low enouch t0 pormit some maintcnancs work. I1f these
methods fail to result in adequate workinpy time, it may be neceasary to spray
weak nitric acid or weak hydroehloric acid over the loeal "hot spots” in the
ceil where the work must be done. These sprays sre followed by thorough hosing
dovm trith water. o

Sprayinz acid over the cell, although somotimes necessary, usually
results in some damare to besms, floors and other equipment made of materials
okher than stainless steel.

Tlater Soluble Paints

 The covering of walls and equipment with a water soluble paiat to
facilitate remotal of comtaminetion inside the cell wae found impractical in
this particular process. This was dus %c the faet that steanm escaping from
the process lines imto the cell caused the paint to soften and drip off the
cailing into the process vessels. ‘ :

Egrosrre Comtrol

During the first several decontaminations of the cells, all working
tirs in Lhe cells were based on 100 nr exsosure {plant tolerance) and no
1imit was placed on the intensidy of radiation to which a porson was axpoaeda
Due %o the normal inaccuracies in the surveys made, the great variation in
radiation intensities in the cells, and somctimes the very high radiation
lovels, meny ovorexposure reports from the Health Physics Department were
roccived. To minimize the possibility of more overexposures, the following
building rulcs have been sot up and followed with success:

(1) To part of the body is to be exposed to radlation groater then

6 R/nr.

(2} All working time caleulatioms are to be based on an exposure’
of 50 mr« ) )

Caleunlation of working time based on "dosemeter” readings was found
impractical dus %0 the imaccuracy of the instruments and the inconvenicnee in
wearing th S S




